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D e s i g n  F a c t o r s  i n f l u e n c i n g  Q u a l i t y  o f  B u i l d i n g  P r o j e c t s  i n  N i g e r i a :  
C o n s u l t a n t s '  P e r c e p t i o n  
L u k u m o n  0  O y e d e l e  ( D e p a r t m e n t  o f  B u i l d i n g ,  N a t i o n a l  U n i v e r s i t y  o f  S i n g a p o r e ,  S i n g a p o r e ) ,  B a b a t u n d e  E  J a i y e o b a  ( D e p a r t m e n t  o f  
A r c h i t e c t u r e ,  F a c u l t y  o f  E n v i r o n m e n t a l  D e s i g n  a n d  M a n a g e m e n t ,  O b a f e m i  A w o l o w o  U n i v e r s i t y ,  N i g e r i a )  a n d  M o s h o o d  
o F a d e y i  ( D e p a r t m e n t  o f  A r c h i t e c t u r e ,  F a c u l t y  o f  E n v i r o n m e n t a l  D e s i g n  a n d  M a n a g e m e n t ,  O b a f e m i  A w o l o w o  U n i v e r s i t y ,  N i g e r i a )  
A B S T R A C T  
V a r i o u s  f a c t o r s  i d e n t i f i e d  f r o m  t h e  l i t e r a t u r e  t h a t  c a n  
i n f l u e n c e  q u a l i t y  o f  b u i l d i n g  p r o j e c t s  i n  N i g e r i a  h a v e  b e e n  
s t u d i e d  b y  m e a n s  o f  q u e s t i o n n a i r e  s u r v e y  s e n t  t o  a r c h i t e c t s ,  
e n g i n e e r s  a n d  q u a n t i t y  s u r v e y o r s  i n  t h e  i n d u s t r y .  F r o m  a  
t o t a l  r e s p o n s e  o f  1 0 7  c o n s u l t a n t s ,  t h e  i m p o r t a n c e  o f  e a c h  
f a c t o r  w a s  o b t a i n e d  v i a  s e v e r i t y  a n d  f r e q u e n c y  r e s p o n s e s  
o f  t h e  f a c t o r s .  D a t a  a n a l y s i s  i n c l u d e s  c o m p a r i s o n s  o f  
r a n k i n g  a m o n g  c o n s u l t a n t s  u s i n g  s e v e r i t y ,  f r e q u e n c y  a n d  
i m p o r t a n c e  i n d e x e s ,  c o r r e l a t i o n  a n a l y s i s ,  a n d  p e r c e n t a g e  
r a n k  a g r e e m e n t  f a c t o r  ( P R A F )  t o  m e a s u r e  t h e  a g r e e m e n t  i n  
t h e  i m p o r t a n c e  r a n k i n g  a m o n g  t h e  c o n s u l t a n t s .  
C o r r e l a t i o n  r e s u l t s  b e t w e e n  t h e  p r o f e s s i o n a l s  a r e  a r c h i t e c t s /  
q u a n t i t y  s u r v e y o r s  ( 0 . 7 5 ) ,  a r c h i t e c t s / e n g i n e e r s  ( 0 . 2 1  ) ,  
a n d  e n g i n e e r s / q u a n t i t y  s u r v e y o r s  ( 0 . 2 4 ) .  T h e  p e r c e n t a g e  
r a n k  a g r e e m e n t  f a c t o r  ( P R A F )  s h o w s  t h a t  t h e  f i v e  m o s t  
i m p o r t a n t  f a c t o r s  a f f e c t i n g  q u a l i t y  a r e  ' d e s i g n  c h a n g e s '  
( 7 8 . 9 % ) ;  ' i n a d e q u a t e  i n v o l v e m e n t  o f  o t h e r  p r o f e s s i o n a l s  
d u r i n g  t h e  d e s i g n  s t a g e '  ( 7 8 . 9 % ) ;  ' i n s u f f i c i e n t  a n d  
u n r e a l i s t i c  c o n s t r a i n t s  o f  p r o j e c t  c o s t '  ( 7 1 . 1  % ) ;  ' p o o r  l e v e l  
o f  c o m m i t m e n t  t o  q u a l i t y  i m p r o v e m e n t  a m o n g  d e s i g n  
p r o f e s s i o n a l s '  ( 6 3 . 2 % ) ;  a n d  ' m a k i n g  d e s i g n  d e c i s i o n s  o n  
c o s t  a n d  n o t  v a l u e  o f  w o r k '  ( 5 5 . 3 % ) .  T h e  r e s u l t s  o f  t h i s  s t u d y  
w o u l d  p r o v i d e  f e e d b a c k  f o r  t h e  c l i e n t s ,  p r o j e c t  a n d  q u a l i t y  
m a n g e r s  a n d  a l l  t h e  c o n s u l t a n t s  i n  t h e  i n d u s t r y ,  s o  t h a t  
e f f e c t i v e  m a n a g e m e n t  o f  q u a l i t y  c a n  b e  e n s u r e d  f r o m  t h e  
c o n c e p t u a l - d e s i g n  s t a g e  o f  t h e  p r o j e c t .  
K e y w o r d s :  D e s i g n  f a c t o r s ,  Q u a l i t y ,  A r c h i t e c t s ,  E n g i n e e r s ,  
Q u a n t i t y  s u r v e y o r s ,  N i g e r i a .  
I N T R O D U C T I O N  
Q u a l i t y  a n d  q u a l i t y  s y s t e m s  a r e  t o p i c s  w h i c h  h a v e  b e e n  
r e c e i v i n g  i n c r e a s i n g  a t t e n t i o n  w o r l d w i d e  ( L o w e  a n d  
S e y m o u r ,  1 9 9 0 ;  L o w ,  1 9 9 2 ;  W a i t e r ,  1 9 9 2 ;  C h a n ,  1 9 9 6 ;  
Y a t e s  a n d  A n i f t o s ,  1 9 9 7 ;  D o c k e r ,  1 9 9 1 ;  A r d i t i  a n d  G u n a y d i n ,  
1 9 9 7 ) .  T h e  f i n i s h e d  p r o d u c t  i n  a n y  i n d u s t r y  s h o u l d  b e  
m a n u f a c t u r e d  t o  a  r e q u i r e d  s t a n d a r d ,  o n e  w h i c h  p r o v i d e s  
c u s t o m e r  s a t i s f a c t i o n  a n d  v a l u e  f o r  m o n e y  ( C h a n  a n d  
T a m ,  2 0 0 0 ) .  T h e  h i g h  c o s t  o f  b u i l d i n g  m a k e s  i t  n e c e s s a r y  
t o  e n s u r e  q u a l i t y  o f  t h e  f i n i s h e d  p r o d u c t .  H o w e v e r ,  i n  
a c h i e v i n g  t h i s  q u a l i t y  o f  t h e  f i n i s h e d  p r o d u c t  e f f o r t  m u s t  b e  
t a k e n  t o  l o o k  a t  t h e  c o n s t r u c t i o n  p r o c e s s  o f  t h e  d e l i v e r y  
p r o d u c t .  T h e  c o n s t r u c t i o n  p r o c e s s  c a n  b e  d i v i d e d  i n t o  
p r o j e c t  c o n c e p t i o n ,  p r o j e c t  d e s i g n  a n d  p r o j e c t  c o n s t r u c t i o n  
( O k p a l a  a n d  A n i e k w u ,  1 9 8 8 ) .  D e s p i t e  t h e  v o l u m i n o u s  
n a t u r e  o f  t h e  e x i s t i n g  l i t e r a t u r e  o n  q u a l i t y  m a n a g e m e n t  a n d  
c o n s t r u c t i o n  p r o c e s s ,  l i t t l e  o f  i t  a d d r e s s e s  t h e  d e s i g n  f a c t o r s  
t h a t  c a n  i n f l u e n c e  t h e  q u a l i t y  o f  b u i l d i n g  p r o j e c t s .  Y e t ,  i t  
i s  a t  t h e  d e s i g n  s t a g e  t h a t  m o s t  d e c i s i o n s  a f f e c t i n g  t h e  
c o n s t r u c t i o n ,  p e r f o r m a n c e  a n d  o p e r a t i o n  o f  a  b u i l d i n g  c a n  
b e  w i e l d e d  t o  o p t i m i z e  t h e  v a l u e  o f  t h e  b u i l d i n g  t o  i t s  e n d  
u s e r s  ( B o u r n ,  2 0 0 0 ) .  H a r t k o p f  e t  a l .  ( 1 9 8 6 )  a c k n o w l e d g e d  
t h a t  a n y  f a i l u r e  a t  t h e  c o n c e p t u a l - d e s i g n  s t a g e  o f  a  p r o j e c t  
m i g h t  l e a d  t o  s t r e s s  f a c t o r s  c a u s i n g  s i g n i f i c a n t  p r o b l e m s  
i n  t h e  s u c c e s s i v e  s t a g e s  o f  t h e  p r o j e c t .  M a n y  s t u d i e s  
i n  c o n s t r u c t i o n  p r a c t i c e  h a v e  r e v i e w e d  t h e  i m p l i c a t i o n s  
o f  i n e f f i c i e n t  d e s i g n .  R e s e a r c h  u n d e r t a k e n  b y  B u i l d i n g  
R e s e a r c h  E s t a b l i s h m e n t  ( B R E ,  1 9 8 2 ) ,  i n  U K  h a s  s h o w n  
t h a t  s l i g h t l y  m o r e  t h a t  f i f t y  p e r  c e n t  o f  c o n s t r u c t i o n  f a u l t s  
w e r e  c a u s e d  b y  d e s i g n  d e f i c i e n c i e s .  T h e  N a t i o n a l  E c o n o m i c  
D e v e l o p m e n t  O f f i c e  ( N E D O ,  1 9 8 7 )  a l s o  a d j u d g e d  t h a t  s o m e  
t w o  t h i r d s  o f  i n a d e q u a t e  q u a l i t i e s  o n  c o n s t r u c t i o n  s i t e s  w e r e  
d u e  t o  d e s i g n  i n e f f i c i e n c i e s .  A l l  t h e s e  p o i n t  t o  t h e  f a c t  t h a t  
d e s i g n  p r o c e s s  h a s  g r e a t  i n f l u e n c e  i n  a c h i e v i n g  q u a l i t y  o f  
b u i l d i n g  p r o j e c t s .  
T h i s  p a p e r  r e p o r t s  t h e  f i n d i n g  o f  a  s t u d y  w h i c h  w a s  
u n d e r t a k e n  t o  d e t e r m i n e  t h e  d e s i g n  f a c t o r s  i n f l u e n c i n g  
q u a l i t y  o f  b u i l d i n g  p r o j e c t s  i n  N i g e r i a  f r o m  c o n s u l t a n t s '  
p e r s p e c t i v e .  A  t o t a l  o f  1 8 0  e x p e r i e n c e d  c o n s u l t a n t s ,  
c o m p r i s i n g  o f  a r c h i t e c t s ,  e n g i n e e r s  a n d  q u a n t i t y  s u r v e y o r s  
w e r e  s u r v e y e d  i n  N i g e r i a .  T h e  i m p o r t a n c e  o f  e a c h  f a c t o r  
w a s  c o m p u t e d  f o r  a l l  t h e  c o n s u l t a n t s  v i a  s e v e r i t y  a n d  
f r e q u e n c y  r e s p o n s e s  o f  t h e  f a c t o r .  U s i n g  a  p e r c e n t a g e  r a n k  
a g r e e m e n t  f a c t o r  f o r  t h e  c o m b i n a t i o n  o f  a l l  t h e  c o n s u l t a n t s ,  
d e s i g n  f a c t o r s  a f f e c t i n g  q u a l i t y  o f  b u i l d i n g  p r o j e c t s  w e r e  
i d e n t i f i e d .  
D E S I G N  F A C T O R S  A F F E C T I N G  Q U A L I T Y  O F  
B U I L D I N G  P R O J E C T S  
O n e  o r  m o r e  d e s i g n  f a c t o r s  i n f l u e n c i n g  q u a l i t y  o f  b u i l d i n g  
p r o j e c t s  o r  i t s  c o n s t r u c t i o n  p r o c e s s  h a v e  b e e n  m e n t i o n e d  i n  
t h e  l i t e r a t u r e ,  t h e r e  i s  h o w e v e r ,  n o  g e n e r a l  a g r e e m e n t  o n  a  
s e t  o f  d e s i g n  f a c t o r s  i n f l u e n c i n g  q u a l i t y  o f  b u i l d i n g  p r o j e c t s .  
F r o m  t h e  e x i s t i n g  l i t e r a t u r e  d i s c u s s e d  b e l o w ,  i t  w a s  p o s s i b l e  
t o  i d e n t i f y  f i f t e e n  f a c t o r s  t h a t  i n f l u e n c e  q u a l i t y  o f  b u i l d i n g  
p r o j e c t s .  T h e s e  a r e  s h o w n  i n  t h e  f i r s t  c o l u m n  o f  T a b l e  2 .  
W i t h o u t  d o u b t ,  t h e  m o s t  i m p o r t a n t  p h a s e  i n  a  b u i l d i n g ' s  l i f e  
i s  t h e  c l i e n t - b r i e f i n g  s t a g e  ( E m m i t t ,  1 9 9 9 ) .  A c c o r d i n g  t o  B l y t h  
a n d  W o r t h i n g t o n  ( 2 0 0 1 ) ,  t h e  b r i e f  i s  t h e  g a u g e  a t  w h i c h  
t h e  r e s t  o f  t h e  p r o j e c t  d e v e l o p m e n t  p r o c e s s  i s  m e a s u r e d ,  
s p e c i f y i n g  t h e  b u i l d i n g  q u a l i t y  a m o n g  o t h e r  r e q u i r e m e n t s .  
A s p e c t s  o f  c l i e n t  b r i e f i n g  w h i c h  i n c l u d e  c l a r i t y  o f  p r o j e c t  
m i s s i o n ,  c o m p e t e n c y  o f  c l i e n t  i n  t e r m s  o f  a b i l i t y  t o  b r i e f ,  
m a k e  m o r a l  d e c i s i o n s ,  d e f i n e  r o l e s  e t  c e t e r a ,  h a v e  b e e n  
s h o w n  t o  i n f l u e n c e  t h e  q u a l i t y  o f  a  p r o j e c t  ( N a h a p i e t ,  1 9 8 3 ;  
F e r g u s o n  a n d  M i t c h e l i ,  1 9 8 6 ;  B r e s n e n  e t  a I . ,  1 9 9 0 ;  N a o u m ,  
1 9 9 1 ;  N a o u m  a n d  M u s t a p h a ,  1 9 9 5 ) .  
T h e  A u s t r a l i a n  J o u r n a l  o f  C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ V o l  3  .  N o  2 1  I  2 5  
The importance of communication within a team has 
been emphasized in many studies. Indeed effective 
communication is the key to good performance (Dozzi et al. , 
1996) and enables a project to be completed faster (Walker, 
1998). Alarcon and Ashley (1992) went so far to state that 
communication planning and control is the only factor that 
influences all performance outcomes of a project. Similarly, 
team-related issues such as team building, teamwork, 
team organization, team turnover, and team experience are 
often recognized as crucial factors for project performance 
(Sanvido et al. , 1992), yet at present most of what is known 
about design activity in general comes from studies of 
individual designers (Cross and Clayburn-Cross, 1996). 
Lack of project definition might affect quality of building 
projects. Hersey and Blanchard (1982) have identified 
the importance of clear goal definition to project success. 
Sidwell (1984) echoes this by advocating that clients who 
get the best results are those who provide the building team 
with well-defined specialized needs. 
Arditi and Gunaydin (1997) noted that quality of drawings 
and specifications received from the designer affect 
the quality in the design and construction phases and 
consequently the quality of the constructed facility. Defective 
designs bring adverse impact on project performances and 
the participants (Andi and Minato, 2003) and are responsible 
for many construction failures (Sowers, 1993). Design 
changes can also affect the aesthetics and functional 
aspects of the building, the scope and nature of work, or 
its operational aspects (Love and Irani , 2003). Hiyassat 
(2000) noted that design changes during construction 
process causes delay, variation order and claim. In addition, 
the design must be reviewed to ensure that the project is 
constructible and the desired quality is achieved. According 
to the Construction Management Association of America 
(CMMA, 1999) constructability reviews should take place 
periodically throughout the design performance period. It 
is a very good system of detecting errors, omissions and 
checkpoints to make sure that the constructed facility is of 
a good quality and standard. Design codes and standards 
might have effects on the quality of building as well. Kubal 
(1994) claims that regulations controlling the construction 
process are more restrictive than in most manufacturing and 
service industries. 
Also of importance are the insufficient and unrealistic 
constraints of project time and cost. Ferguson and Mitchell 
(1986) highlighted that if design must be produced quickly, 
quality may suffe r, unless an appropriate contracting system 
which is quick to build has been made. Pressure of schedule 
can result into shoddy workmanship and errors. 
Furthermore, the performance of individual participants 
remains important because overall project performance is 
a function of the performance of each participant (Liu and 
Walker, 1998). Poor levels of commitment to quality can also 
influence the quality of the constructed project. 
From the existing literature discussed above, none has 
comprehensively identified and studied design factors in 
relation to quality of building projects. Studying this in a 
developing country such as Nigeria where there is not 
comprehensive quality system and from the viewpoints of 
construction professionals, who are important stakeholders 
in any construction industry, are essential steps towards 
establishing methods for real quality improvement. All these 
are existing gaps in knowledge, which indicate why this 
present study is important and necessary. 
RESEARCH METHOD 
The Questionnaire 
The fifteen factors identified from the literature above form 
part of the questionnaire survey. A preliminary pilot study 
aimed at providing information for the development of the 
questionnaire was conducted with the consultants in the 
industry. The respondents involved three architects, two 
engineers and one quantity surveyor, all having an average 
of seventeen years experience. On average they had 
handled more than twenty-five projects as at February 2003. 
The questionnaire was refined a number of times, based on 
the consultants' feedback before it was used finally used for 
the survey carried out at the data collection stage. It should 
be noted that the word 'consultant' in this paper refers to 
professional architect, engineer or quantity surveyor. 
The questionnaire consists of two sections. Section 1 
consists of the respondent's personal particulars such as 
profession of respondent, years of experience, academic 
qualification and number of projects executed. In Section 
2, each respondent was asked to rate the severity of each 
factor on how badly it affects the quality of a building project 
on a five-point Likert scale ranging from 1 to 5, where 
1 represents 'not severe', and 5 represents 'extremely 
severe'. The respondents were also asked to rate the 
frequency of occurrence of each factor in affecting quality of 
a building project on a five-point Likert scale ranging from 
1 to 5, where 1 represents 'not frequent' and 5 represents 
'extremely frequent' . 
Sample Characteristics 
Atotal of 180 experienced Nigerian consultants comprising 
sixty each, of architects, engineers and quantity surveyors 
were targeted in the survey. Architects were randomly 
drawn from the list of professional architects in the Nigerian 
Institute of Architects (NIA) members' directory (2000). 
The same approach was also used for the engineers and 
quantity surveyors using the Nigeria Society of Engineers 
(NSE) members' directory (2001) and Nigerian Institute 
of Quantity surveyors (NIQS) members' directory (2002) 
respectively. The engineers are comprised of civil/structural, 
mechanical and electrical engineers. The questionnaires 
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w e r e  s e n t  t o  s o m e  r e s p o n d e n t s  t h r o u g h  e l e c t r o n i c  m a i l  a n d  
a c c o r d i n g  t o  t h e  f o r m u l a  d e s c r i b e d  b y  K o me t a  e t  a l .  ( 1 9 9 4 )  
p o s t a g e ,  w h i l e  t h e  r e m a i n i n g  w e r e  d e l i v e r e d  i n  p e r s o n  t o  a n d  C h a n  a n d  K u m a r a s w a m y  ( 2 0 0 2 )  f o r  r e l a t i v e  i m p o r t a n c e  
t h e  r e s p o n d e n t s .  T a b l e  1  s h o w s  t h e  s u m m a r y  o f  t h e  s a m p l e  
i n d e x .  T h e  i n d e x e s  c o u l d  b e  e x p r e s s e d  m a t h e m a t i c a l l y  
r e s p o n s e  o f  t h e  q u e s t i o n n a i r e  s u r v e y .  a s  f o l l o w s :  
( 2 :  e ,  ) ' )
C o n s u l t a n t s  	 N u m b e r  N u m b e r  P e r c e n t a g e  A v e r a g e  y e a r s  A v e r a g e  n u m b e r  o f  
S e v e r i t y  I n d e x  ( S I )  
x  1 0 0 %  ( 2 )  
d i s t r i b u t e d  o f  r e s p o n s e s  r e t u r n  
o f  Ex p e r i e n c e  P r o j e c t s  i n v o l v ed wi t h  
~ / V ' S  
Ar c h i t e c t s  	
6 0  
4 1  6 8 . 3  21  a b o ve 2 5  
\  . '  
Ci v i l l S t r uc t u r a l  3 0  2 1  7 0  19  
a b ov e  2 5  
M e c h a n i c a l  	 1 5  60  15  a b o ve 2 5  
( L V ) ]
El e c t r i c a l  	 1 5  4 6 . 7  1 1  20- 2 5  
F r e q u e n c y  I n d e x  ( F I )  
=  x 1 0 0 %  
( 3 )  
l ' l l : : '
T o t a l  
•  !
En g i n e e r s  	
6 0  3 7  6 1 . 7  1 4  
a b o v e  2 5  
Q u a n t i t y  
S u r v e y o r s  
6 0  
2 9  4 8 . 3  1 3  
2 0 - 2 5  
To t a l  1 8 0  1 0 7  5 9 . 4  1 6  a b o v e  2 5  
I m p o r t a n c e  I n d e x  ( / I )  
=  f L ( , ' I  )' 1  x 1 0 0 %  
( 4 )  
; ' v ' S F
Ta b l e  1 :  S a m p l e  R e s p o n s e  o f  Q u e s t i o n n a i r e  S u r v e y  
\  . .  
F r o m  t h e  T a b l e  1 ,  t h e  a v e r a g e  r e s p o n s e  r a t e s  w e r e  6 8 . 3 % ,  
W h e r e  s a n d  f  a r e  s e v e r i t y  a n d  f r e q u e n c y  r a t i n g  r e s p e c t i v e l y
6 1 . 7 %  a n d  4 8 . 3 % f o r  t h e  a r c h i t e c t s ,  e n g i n e e r s  a n d  q u a n t i t y  
r a n g i n g  f r o m  1  t o  5 ;  S a n d  F a r e  t h e  h i g h e s t  s e v e r i t y  a n d  
s u r v e y o r s  r e s p e c t i v e l y .  T h i s  w a s  c o n s i d e r e d  a d e q u a t e  f o r  
f r e q u e n c y  r a t i n g  r e s p e c t i v e l y ,  t h a t  i s  5 ;  a n d  N  i s  t h e  t o t a l
a n a l y s i s  b a s e d  o n  t h e  a s s e r t i o n  b y  M o s e r  a n d  K a l t o n  ( 1 9 7 1 )  
n u m b e r  o f  r e s p o n s e s  f o r  t h a t  p a r t i c u l a r  f a c t o r .
t h a t  t h e  r e s u l t  o f  a  s u r v e y  c o u l d  b e  c o n s i d e r e d  a s  b i a s e d  
a n d  o f  l i t t l e  i m p o r t a n c e  i f  t h e  r e t u r n  r a t e  w a s  l o w e r  t h a n  
T a b l e  2 ,  3  a n d  4  s h o w s  t h e  s e v e r i t y ,  f r e q u e n c y  a n d  
t h i r t y  t o  f o r t y  p e r  c e n t .  
i m p o r t a n c e  i n d e x e s  a n d  r a n k s  o f  t h e  a r c h i t e c t s ,  e n g i n e e r s  
a n d  q u a n t i t y  s u r v e y o r  r e s p o n s e s  r e s p e c t i v e l y .
D A T A  A N A L Y S I S  A N D  R E S U L T S  
T h e  i m p o r t a n c e  o f  e a c h  f a c t o r  w a s  c o m p u t e d  b y  m u l t i p l y i n g  	
F a c t o r s  S I  S R  F I  F R  
I I  I R  
Po o r  c l i e n t  b r i e f i n g  7 2 . 1 4  6  6 2 . 1 4  9  4 4 . 4 3  9
t h e  s e v e r i t y  a n d  f r e q u e n c y  o f  e a c h  f a c t o r .  T h i s  i s  g i v e n  i n  
I n a d e q u a t e  p r e - d e s i g n  6 9 . 2 9  1 0  6 0 . 0 0  1 2  
4 3 . 5 7  1 0
e q u a t i o n  1  b e l o w .  
p r o j e c t  m e e t i n g s  
I m p o r t a n c e  ( I )  =  S e v e r i t y  ( S )  X  F r e q u e n c y  ( F )  ( 1 )  	
L a c k  o f  p r o j e c t  d e f i n i t i o n  7 0 . 0 0  7  5 4 . 0 7  1 5  
4 0 . 1 4  1 4  
D e s i g n  d e f e c t s  7 3 . 5 7  4  6 0 . 7 4  
1 1  4 4 . 7 1  
8
T h e  d a t a  w a s  a n a l y z e d  u s i n g  t h e  f o l l o w i n g  m e t h o d s :  
I n a d e q u a t e  t e c h n i c a l  7 2 . 8 6  
5  
6 0 . 0 0  1 2  4 5 . 4 3  7
1 . R e l i a b i l i t y  o f  d a t a  o b t a i n e d  t o  t e s t  t h e  i n t e r n a l  c o n s i s t e n c y  
k n o w l e d g e  
o f  t h e  s c a l e  u s e d  f o r  m e a s u r i n g  t h e  f a c t o r s .  
P o o r  s p e c i f i c a t i o n  7 0 . 0 0  7  5 6 . 4 3  1 4  
4 1 . 4 3  1 2  
2 .  C o m p a r i s o n  o f  r a n k i n g  a m o n g  c o n s u l t a n t s  u s i n g  s e v e r i t y ,  	
De s i g n  c h a n g e s  
7 0 . 0 0  7  7 1 . 4 3  2  5 0 . 1 4  3  
f r e q u e n c y  a n d  i m p o r t a n c e  i n d e x e s .  
I n s u f f i c i e n t  a n d  6 5 . 7 1  1 4  7 3 . 5 7  1  5 0 . 5 7  2  
u n r e a l i s t i c  c o n s t r a i n t s
3 . C o r r e l a t i o n  a n a l y s i s  t o  m e a s u r e  d e g r e e  o f  c o r r e l a t i o n  	
o f  p r o j e c t  t i m e  
a m o n g  a l l  c o n s u l t a n t s .  	
I n s u f f i c i e n t  a n d  u n r e a l i s t i c  7 4 . 0 7  3  6 6 . 4 3  5  4 8 . 4 3  6  
c o n s t r a i n t s  o f  p r o j e c t  c o s t
4 .  P e r c e n t a g e  r a n k  a g r e e m e n t  f a c t o r  ( P R A F ) ,  t o  m e a s u r e  
I n a d e q u a t e  i n v o l v e m e n t  6 7 . 1 4  1 2  
6 7 . 1 4  4  5 0 . 0 0  4
t h e  a g r e e m e n t  i n  t h e  i m p o r t a n c e  r a n k i n g  a m o n g  t h e  
o f o t h e r  p r o f e s s i o n a l s  a n d  
t e a m w o r k  d u r i n g  t h e  
d e s i g n  s t a g e  
c o n s u l t a n t s .  
R e l i a b i l i t y  	
L a c k  o f  c o n s t r u c t a b i l i t y  6 4 . 6 2  1 5  6 2 . 3 1  8  3 9 . 0 0  1 5  
r e v i e w  o f  d e s i g n
R e l i a b i l i t y  a n a l y s i s  w a s  u s e d  t o  s t u d y  t h e  p r o p e r t i e s  o f  
Po o r  c o m m u n i c a t i o n  6 8 . 8 9  
1 1  
6 1 . 5 4  1 0  4 0 . 2 9  1 3
m e a s u r e m e n t  s c a l e s  a n d  t h e  i t e m s  t h a t  c o n s t i t u t e  t h e m .  
a m o n g  d e s i g n  t e a m  
T h e  C r o n b a c h  a l p h a  o f  i n t e r n a l  c o n s i s t e n c y  r e l i a b i l i t y  i n  t h e  	
M a k i n g  d e s i g n  d e c i s i o n s  7 7 . 0 4  1  
6 6 . 1 5  
6  
4 8 . 8 6  5  
o n  c o s t  a n d  n o t
S t a t i s t i c a l  P a c k a g e  f o r  S o c i a l  S c i e n c e s  ( S P S S )  w a s  u s e d .  
v a l u e  o f  w o r k
T h e  a l p h a  h a s  a  r e l i a b i l i t y  c o e f f i c i e n t  w h i c h  v a r i e s  f r o m  0  t o  
1
Po o r  l e v e l  o f  c o m m i t m e n t  7 6 . 3 0  
7 1 . 1 1  5 3 . 1 4
2  3  
1 ;  t h e  h i g h e r  t h e  a l p h a  t h e  g r e a t e r  t h e  i n t e r n a l  c o n s i s t e n c y  	
t o  q u a l i t y  i m p r o v e m e n t  
a m o n g  d e s i g n  p r o f e s s i o n a l s
o f  r e l i a b i l i t y .  T h e  a l p h a  s h o u l d  b e  g r e a t e r  t h a n  0 . 7 .  T h e  
E f f e c t  o f  d e s i g n  c o d e  a n d  6 5 . 9 3  6 5 . 1 9  4 2 . 2 9
r e s u l t  o f  t h e  C r o n b a c h  a l p h a  f o r  t h i s  d a t a  i s  0 . 8 8 7 .  	
1 3  7  1 1  
s t a n d a r d s  o n  q u a l i t y  
C o m p a r i s o n  o f  r a n k i n g  a m o n g  c o n s u l t a n t s  	
T a b l e  2 :  I n d e x e s  a n d  R a n k s  o f  A r c h i t e c t s '  r e s p o n s e s  
S e v e r i t y  i n d e x ,  f r e q u e n c y  i n d e x  a n d  i m p o r t a n c e  i n d e x  w e r e  
u s e d  t o  r a n k  t h e  r e l a t i v e  s e v e r i t y ,  f r e q u e n c y  a n d  i m p o r t a n c e  
o f  e a c h  f a c t o r  r e s p e c t i v e l y .  A l l  t h e s e  i n d e x e s  w e r e  d e r i v e d  
T h e  A u s t r a l i a n  J o u r n a l  o f  C o n s t r u c t i o n  Ec o n o m i c s  a n d  Bu i l d i n g  [ V o l  3  .  N o  2 ]  I  2 7  
Factors SI SR FI FR II IR 
Poor client briefing 66 .36 12 53.64 11 35 .48 11 
Inadequate pre-design 
project meetings 
60.00 14 64.55 2 36.70 8 
Lack of project definition 72.73 2 54.55 9 38.96 6 
Design defects 65.45 13 50.00 14 31.48 15 
Inadequate technical 
knowledge 
72.73 2 59.09 6 41.74 4 
Poor specification 68.18 9 50.00 14 33.22 14 
Design changes 69 .09 7 62.73 3 42.43 2 
Insufficient and 54.55 15 70.48 1 35.13 12 
unrealistic constraints 
of project time 
Insufficient and unrealistic 71.82 
constraints of project cost 
5 60.91 5 43.13 1 
Inadequate involvement 70.00 
of other professionals and 
teamwork during the 
design stage 
6 57.27 7 41.91 3 
Lack of constructability 
review of design 
68.00 11 62.11 4 37.04 7 
Poor communication 
among design team 
66.36 8 52.73 13 34.43 13 
Making design 
decisions on cost and 
not value of work 
68.18 9 54.29 10 35.65 10 
Poor level of commitment 73.64 
to quality improvement 
among design professionals 
1 53.33 12 36.70 8 
Effect of design code and 72.73 
standards on quality 
2 57.27 7 40.00 5 
Table 3: Indexes and Ranks of Engineers' responses 
FaQtQrs 
Poor client briefing 
Inadequate and poor 
pre-design project 
meetings 






Insufficient and unrealistic 
constraints of ~roject time 





















El FB 11 
62.50 9 42.50 
57.50 13 44.00 
52.50 15 38.50 
57.50 13 47.50 
60.00 11 46.00 
60.00 11 46.00 
77.50 1 51.50 
67.50 7 49.50 











constraints of ~roiect cost 
Inadequate involvement of 75.00 
other professionals and 
teamwork during the design stage 
Lack of constructability 65.00 
review of design 
Poor communication 67.50 
among design team 
Making design decisions 75.00 





70.00 4 56.50 
70.00 4 46.00 
65.00 8 43.50 





Poor level of commitment 77.50 
to quality improvement 
among design professionals 
Effect of design code and 66.67 
standards on quality 
2 
13 
62.50 9 49.50 
71.43 2 37.50 
5 
15 
Table 4: Indexes and Ranks of Quantity sUlVeyors' responses 
Correlation analysis 
To measure the degree of correlation among all consultants 
in the rating of the factors that influence quality of building 
projects in Nigeria, the spearman rank correlation coefficient 
from the Statistical Package for Social Sciences (SPSS) 
was used. The result is shown below in Table 5. 
Consultants Architects' Engineers' Quantity Surveyors' 
Importance Importance Importance 
Architects ' Importance 100 
Engineers' Importance 0.21 100 
Quantity surveyors' 0.75" 0.24 1.00 
Importance 
"Correlation is significant at the 0.01 level (2-tailed). 
Table 5: Spearman rank correlation coefficients of consultants' importance 
Percentage rank agreement factor (PRAF) 
To have a general agreement in the ranking of all factors , 
the rank agreement factor (RAF) and percentage rank 
agreement factor (PRAF) (Okpala and Aniekwu, 1988, 
Elinwa and Buba, 1994; Adams, 1997; Elinwa and Joshua, 
2001 , Chan and Kumaraswamy, 2002) was used to measure 
quantitatively the agreement in the importance ranking 
among the architects, engineers and quantity surveyors. 
(5) 
R.,j . 
- RAFPR·l' F = x 100% (6) 
RAFIrhl ." 
Where RAFmax=maximum RAF; N =number of variable 
factors ranked ; and 'LAEQ = sum of the order of rankings 
by architects, engineers and quantity surveyors. An absolute 
difference in rank of 2, for example, implies that the groups 
agreed more than when the absolute difference is 3. The 
rank agreement factor (RAF) can be > 1, with a higher factor 
implying greater disagreement (Okpala and Aniekwu, 1988; 
Elinwa and Joshua, 2001 ). For twenty-three factors that 
are important in influencing quality of building projects, the 
maximum RAFmax = 2.53. A RAF of zero implies perfect 
agreement. This result of th is rank agreement factor for the 
consultants is shown in Table 6 and Figure 1 below. 
DISCUSSIONS OF THE RESULTS 
In terms of design factors that are severe to quality of 
building projects, 'poor level of commitment to quality 
improvement among design professionals', 'insufficient 
and unrealistic constraints of project cost' and 'inadequate 
technical knowledge' are the three severe factors common 
to all the professionals within their first five ranked 
severe factors. From the architects' ranking (Table 2) the 
factors were ranked second, third and fifth respectively. 
The engineers ranked the factors first, fifth and second 
respectively (Table 3), while the quantity surveyors ranked 
the factors second, first and fifth (Table 4). This means 
that all the professionals agree that they need to be more 
committed to quality right from the design stage so that 
high quality buildings could be constructed. In addition , they 
agreed that having high technical knowledge would improve 
quality of buildings within the industry. This would help 
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D e s i g n  F a c t o r s  
F i g u r e  1 :  P e r c e n t a g e  a g r e e m e n t  f a c t o r  o f  f a c t o r s  a f f e c t i n g  q u a l i t y  o f  b u i l d i n g  p r o j e c t s  i n  N i g e r i a .  
N o t e :  F 1 =  D e s i g n  c h a n g e s ,  F 2  =  I n a d e q u a t e  i n v o l v e m e n t  o f  o t h e r  p r o f e s s i o n a l s  d u r i n g  t h e  d e s i g n  s t a g e ,  F 3  =  I n s u f f i c i e n t  a n d  u n r e a l i s t i c  c o n s t r a i n t s  o f  p r o j e c t  c o s t ,  F 4  =  P o o r  L e v e l  o f  
c o m m i t m e n t  a m o n g  d e s i g n  p r o f e s s i o n a l s ,  F 5  =  M a k i n g  d e s i g n  d e c i s i o n s  o n  c o s t  a n d  n o t  v a l u e  o f  w o r k .  F 6  =  I n s u f f i c i e n t  a n d  u n r e a l i s t i c  c o n s t r a i n t s  o f  t i m e ,  F 7  =  I n a d e q u a t e  t e c h n i c a l  
k n o w l e d g e ,  F 8  =  I n a d e q u a t e  p r e - d e s i g n  p r o j e c t  m e e t i n g s ,  F 9  =  D e s i g n  d e f e c t s ,  F 1 0  =  L a c k  o f  c o n s t r u c t a b i l i t y  r e v i e w ,  F 1 1  =  E f f e c t  o f  d e s i g n  c o d e s  a n d  S t a n d a r d s  o n  q u a l i t y ,  F 1 2  =  P o o r  
c l i e n t  b r i e f i n g ,  F 1 3  =  L a c k  o f  p r o j e c t  d e f i n i t i o n ,  F 1 4  =  P o o r  s p e c i f i c a t i o n ,  F 1 5  =  P o o r  c o m m u n i c a t i o n  a m o n g  p a r t i c i p a n t s  
F a c t o r s  A r c h i t e c t  E n g i n e e r  Q u a n t i t y  S u m  o f  R A F  P R A F  R a n k i n g  

r a n k i n g  r a n k i n g  S u r v e y o r  r a n k i n g  o r d e r  

r a n k i n g  
L : A Q E  

D e s i g n  c h a n g e s  2  3  
0 . 5 3  7 8 . 9  
I n a d e q u a t e  4  0 . 5 3  7 8 . 9  
i n v o l v e m e n t  o f  
o t h e r  p r o f e s s i o n a l s  
a n d  t e a m  w o r k  d u r i n g  
t h e  d e s i g n  s t a g e  
I n s u f f i c i e n t  a n d  
6  
4  1 1  0 . 7 3  7 1  . 1  

u n r e a l i s t i c  c o n s t r a i n t s  

o f  p r o j e c t  c o s t  

P o o r  l e v e l  o f  1 4  0 . 9 3  6 3 . 2  4  

c o m m i t m e n t  t o  q u a l i t y  

i m p r o v e m e n t  a m o n g  

d e s i g n  p r o f e s s i o n a l s  

M a k i n g  d e s i g n  1 0  1 7  1 . 1 3  5 5 . 3  

d e c i s i o n s  o n  c o s t  

a n d  n o t  v a l u e  o f  w o r k  

I n s u f f i c i e n t  a n d  1 2  1 9  1 . 2 7  5 0 . 0  

u n r e a l i s t i c  c o n s t r a i n t s  

o f  p r o j e c t  t i m e  

I n a d e q u a t e  
4  1 9  1 . 2 7  5 0 . 0  

t e c h n i c a l  k n o w l e d g e  

I n a d e q u a t e  a n d  1 0  1 1  2 9  1 . 9 3  2 3 . 7  

p o o r  p r e - d e s i g n  

p r o j e c t  m e e t i n g s  

D e s i g n  d e f e c t s  
1 5  
3 0  
2 . 0 0  2 1 . 1  9  
L a c k  o f  
1 5  
3 0  
2 . 0 0  2 1 . 1  9  

c o n s t r u c t a b i l i t y  

r e v i e w  o f  d e s i g n  

E f f e c t  o f  d e s i g n  1 1  1 5  3 1  2 . 0 7  1 8 . 4  1 1  

c o d e  a n d  s t a n d a r d s  

o n  q u a l i t y  

P o o r  c l i e n t  b r i e f i n g  
1 1  1 3  
3 3  
2 . 2 0  1 3 . 2  1 2  
L a c k  o f  p r o j e c t  1 4  6  1 4  3 4  2 . 2 7  1 0 . 5  1 3  

d e f i n i t i o n  

P o o r  s p e c i f i c a t i o n  1 2  1 4  3 4  2 . 2 7  1 0 . 5  1 3  
P o o r  c o m m u n i c a t i o n  1 3  1 3  1 2  3 8  2 . 5 3  
0 . 0  1 5  

a m o n g  d e s i g n  t e a m  

T a b l e  6 :  P e r c e n t a g e  r a n k  a g r e e m e n t  f a c t o r  f o r  a l l  t h e  C o n s u l t a n t s  
T h e  A u s t r a l i a n  J o u r n a l  o f  C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ Vo l  3  ,  N o  2 )  I  2 9  
them in the choice of appropriate materials and technology, 
specification writing and quality of the design documents for 
the building. 
Examining the frequency of the factors, 'design changes' 
and 'insufficient and unrealistic constraints of projects cost' 
are the frequent factors that are ranked in common within 
the first five factors of all the professionals. It was ranked 
second and fifth respectively by the architects, third and fifth 
respectively by the engineers, and first and second by the 
quantity surveyors. 'Insufficient and unrealistic constraints 
of project time' was ranked to be the most frequent by the 
architects and engineers while the quantity surveyors ranked 
it seventh. All these are shown in Table 2, 3 and 4. 
In terms of importance, 'design changes' and 'inadequate 
involvement of other professionals and team work during 
design stage' were ranked within the five most important 
factors common to all professionals. From the percentage 
rank agreement factor (PRAF) as shown in Table 6, these 
two factors were also ranked highest. Design changes had 
been acknowledged by Elinwa and Joshua (2001) as one of 
the critical factors causing time-overrun of building projects 
in Nigeria. Afurther investigation with about forty per cent of 
the respondents of the survey indicated that design changes 
mostly occur because of the continuous changes in the 
client brief despite the fact that design has been completed 
and construction work is in progress. This according to them 
affects the orderly development of work and causes delay 
which in turn demand more cost that most clients are ready 
to bear and as such, affects the quality of building projects 
that are delivered. O'Leary (1992) commonly confirmed this 
within any construction processes, that design changes 
are generally disruptive of the orderly progress of work, 
an economic burden to both owner and contractor and are 
often symptomatic of someone's failure to properly fulfill 
his/her function in the construction process. Some of the 
professionals agree that they needed to make their design 
more flexible to accommodate these changes. 
With 'inadequate involvement of other professionals and 
team work during design stage', also having the highest 
PRAF, it confirmed the result of Gunaydin's (1995) study of 
Total Quality Management (TQM) in the US, where extent of 
team work of parties participating in the design phase was 
found to be the most important factor affecting quality. This 
result shows that early involvement and teamwork during 
design stage among parties such as architects, structural , 
electrical , mechanical , environmental and civil engineers is 
crucial in achieving quality of building projects. 
Other factors that were generally agreed to be important 
in affecting quality of building projects in Nigeria include 
'insufficient and unrealistic constraints of project cost', 'poor 
level of commitment to quality improvement among design 
professionals' and 'making design decisions on cost and 
not value of work'. They were ranked third, fourth and fifth 

respectively. Insufficient project estimates had been shown 

to affect quality of design documents (Andi and Minato, 

2003) , which in turn will affect the quality of the building 

projects. Arditi and Gunaydin (1997) stressed that taking 

measures to achieve high quality cost money and this cost 

should not be considered an expense but an investment 

because the effect will be evident in the future in terms of 

the durability, safety and maintenance of the building. Also 

having 'poor level of commitment to quality improvement 

among design professionals' as one of the factors crucial 

to quality of building projects, it confirms the assertion of 

Arditi and Gunaydin (1997), that management commitment 

to quality and to continuous quality improvement is very 

important if quality is to be achieved. 

An analysis of the relationship between the consultants 

shows a strong and significant level of agreement between 

the architects and quantity surveyors views, with the 

correlation coefficient of 0.75 (Table 5). This was not the 

same with the architect/engineer and engineer/quantity 

surveyor having the values of 0.21 and 0.24 respectively. 

FURTHER DIRECTION AND LIMITATIONS 

An obvious limitation to our study is the use of only a 

quantitative approach through questionnaire survey 

in conducting this research. Though this has provided 

some foundation for further studies, there is a need for 

a qualitative approach to the study such as the use of 

case studies in studying the effect of design on quality of 

buildings. This would allow the issues to be explored more 

deeply. In addition, there is a need to view the study from 

contractor's perspective who worked on the successive 

stages of the design phase. Continued research is also 

needed to examine how well the concept of Total Quality 

Management can be implemented in a developing country 

such as Nigeria during the phases of all projects which 

are inclusive of the design phase. There is also a need 

to establish an empirical link between design process in 

determining final quality of buildings in terms of technical 

performance such as functionality, thermal, acoustic, 





This research reports the findings of a study that was 

undertaken to determine the design factors influencing 

quality of building projects in Nigeria from consultants' 

perspective. Design factors influencing quality were 

identified from the literature and studied by means of 

a questionnaire survey sent to architects, engineers 

and quantity surveyors. The importance of each factor 

was computed for all the consultants via severity and 

frequency responses of the factors. Data analysis includes 

comparisons of ranking among consultants using severity, 

frequency and importance indexes. Correlation analysis was 

u s e d  t o  m e a s u r e  d e g r e e  o f  c o r r e l a t i o n  a m o n g  a l l  c o n s u l t a n t s  
a n d  p e r c e n t a g e  r a n k  a g r e e m e n t  f a c t o r  ( P R A F )  w a s  u s e d  t o  
m e a s u r e  t h e  a g r e e m e n t  i n  t h e  i m p o r t a n c e  r a n k i n g  a m o n g  
t h e  c o n s u l t a n t s .  
T h e  r e s u l t s  s h o w  t h a t  ' p o o r  l e v e l  o f  c o m m i t m e n t  a m o n g  
d e s i g n  p r o f e s s i o n a l s ' ,  ' i n s u f f i c i e n t  a n d  u n r e a l i s t i c  c o n s t r a i n t s  
o f  p r o j e c t  c o s t '  a n d  ' i n a d e q u a t e  t e c h n i c a l  k n o w l e d g e '  a r e  
t h e  t h r e e  s e v e r e  f a c t o r s  r a n k e d  w i t h i n  t h e  f i r s t  f i v e  c o m m o n  
t o  a l l  t h e  p r o f e s s i o n a l s .  ' D e s i g n  c h a n g e s ' ,  ' i n s u f f i c i e n t  
a n d  u n r e a l i s t i c  c o n s t r a i n t s  o f  p r o j e c t s  c o s t '  a r e  t h e  t w o  
f r e q u e n t  f a c t o r s  r a n k e d  w i t h i n  t h e  f i r s t  f i v e  c o m m o n  t o  a l l  
t h e  p r o f e s s i o n a l s .  T h e r e  w a s  a  s t r o n g  r e l a t i o n s h i p  b e t w e e n  
a r c h i t e c t s / q u a n t i t y  s u r v e y o r s  ( 0 . 7 5 ) ,  w h i l e  f o r  b o t h  a r c h i t e c t s /  
e n g i n e e r s  ( 0 . 2 1 )  a n d  e n g i n e e r s / q u a n t i t y  s u r v e y o r s  ( 0 . 2 4 )  t h e  
r e l a t i o n s h i p s  w e r e  l o w .  
T h e  p e r c e n t a g e  r a n k  a g r e e m e n t  f a c t o r  ( P R A F )  s h o w s  
t h a t  t h e  f i v e  m o s t  i m p o r t a n t  f a c t o r s  a f f e c t i n g  q u a l i t y  a r e  
' d e s i g n  c h a n g e s '  ( 7 8 . 9 % ) ;  ' i n a d e q u a t e  i n v o l v e m e n t  o f  o t h e r  
p r o f e s s i o n a l s  d u r i n g  t h e  d e s i g n  s t a g e '  ( 7 8 . 9 % ) ;  ' i n s u f f i c i e n t  
a n d  u n r e a l i s t i c  c o n s t r a i n t s  o f  p r o j e c t  c o s t '  ( 7 1 . 1  % ) ;  ' p o o r  
l e v e l  o f  c o m m i t m e n t  t o  q u a l i t y  i m p r o v e m e n t  a m o n g  d e s i g n  
p r o f e s s i o n a l s '  ( 6 3 . 2 % )  a n d  ' m a k i n g  d e s i g n  d e c i s i o n s  o n  c o s t  
a n d  n o t  v a l u e  o f  w o r k '  ( 5 5 . 3 % ) .  
T h e  f i n d i n g s  o f  t h i s  r e s e a r c h  w o u l d  p r o v i d e  f e e d b a c k  
f o r  t h e  c l i e n t s ,  p r o j e c t  a n d  q u a l i t y  m a n g e r s ,  a r c h i t e c t s ,  
e n g i n e e r s  e t c .  s o  t h a t  e f f e c t i v e  m a n a g e m e n t  o f  q u a l i t y  c a n  
b e  e n s u r e d  f r o m  t h e  c o n c e p t u a l - d e s i g n  s t a g e  o f  t h e  p r o j e c t .  
T h e  r e s u l t s  c a n  a l s o  b e  u s e d  a s  t h e  b a s i s  o f  a  n a t i o n a l  a n d  
i n t e r n a t i o n a l  s t u d y  i n  o t h e r  c o u n t r i e s  b y  e x t e n d i n g  t h e  s t u d y  
i n  c o l l a b o r a t i o n  w i t h  f e l l o w  r e s e a r c h e r s  i n  t h e s e  a r e a s .  S u c h  
a n  e x t e n s i o n  w i l l  a i d  t h e  u n d e r s t a n d i n g  o f  m a n a g i n g  q u a l i t y  
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